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Effects of different rootstocks on the growth, yield, quality, and resis-

tance to wilt disease in watermelon

CHEN Yi, XUE Yuxing, MA Jianxiang, ZHANG Yong, WEI Chunhua, ZHANG Xian, LI Hao

(College of Horticulture, Northwest A&F University, Yangling 712100, Shaanxi, China)

Abstract: Fusarium wilt is the primary factor causing continuous cropping obstacles in watermelon, and grafting is an ef-
fective method for controlling this disease. Linglongwang was used as scion, and different materials including watermel-
on inbred line M08, wild watermelon germplasm ZTC, hybrid combination M08 xZTC, and white-seeded pumpkin were
used as rootstocks, with seedling and self-rooted seedling of Linglongwang as the control, this study investigated the ef-
fects of four different rootstock grafting treatments on watermelon growth, Fusarium wilt resistance, fruit yield, and quali-
ty in protected continuous cropping fields. The results showed that compared with seedlings grown from seeds, the inci-
dence rate and disease index of Fusarium wilt in watermelon plants grafted onto the four rootstocks were all reduced.
Among them, white- seeded pumpkin exhibited the best Fusarium wilt resistance, followed by ZTC. Grafting onto
white- seeded pumpkin, ZTC, or M08 x ZTC all promoted watermelon growth, with yields significantly increasing by
167.71%, 67.70%, and 51.55%, respectively, compared to the seed-grown seedlings of the Linglongwang cultivar. A com-
prehensive evaluation of watermelon fruit quality using the subordinate function value method indicated that ZTC as root-
stock improved fruit quality, while grafting onto other rootstocks led to a decline in quality. Therefore, ZTC can be used
as rootstock for high-quality watermelon production in continuous cropping fields.
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Fig. 1 Incidence rate and disease index of Fusarium wilt of watermelon grafted on different rootstocks
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Fig. 2 Field phenotypic comparison of watermelon plants grafted with different rootstocks
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Table 1 Effects of different rootstocks grafting on vine

length of watermelon cm
;. A S BN I7yN
e s e %ﬁyﬁ %a&ﬂ/.k 4
Flowering Expanding
Treatment  Sprout stage
stage stage
CKl1 37.40+3.75 d 102.10+4.85d 168.14+12.06 d
CK2 33.1743.09 ¢ 103.46+6.01 d 174.43+10.28 cd
Tl 40.57+1.13 ¢ 111.57+4.28 ¢ 180.29+6.10 ¢
T2 50.50+2.57 b 129.96+5.35 b 203.71+9.23 b
T3 49.86+2.90 b 126.43+6.97 b 209.57+8.89 b
T4 57.56+1.95 a 153.00+4.24 a 231.14+6.54 a

T [ BUAN ) /N R e R A PR ) 25 5 (i (P<<0.05) . Rl
Note: Different small letters in the same column indicate signifi-

cant difference between treatments(P<0.05). The same below.
CK1.CK2 Z[A¥ TR 25 % 57 o

HIZR 3 WA, BB A4 B RS, B Aab B T &
R BOZHTIG N . AR SN EAL RN, T4 55
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Table 2 Effects of different rootstocks grafting on stem

diameter of main vine of watermelon mm
FEAE AL R LKA
e o TH{L?E,ﬂ %J\H/.j( ]
Flowering Expanding
Treatment Sprout stage
stage stage
CKl1 4.05+0.26 b 5.24+0.22 ¢ 6.42+0.12 d
CK2 4.11+£0.17 b 5.14+0.34 ¢ 6.63+0.63 cd
Tl 4.26+0.18 b 5.46+0.24 be 6.78+0.21 bed
T2 4.05+0.16 b 5.67+0.28 b 7.1940.30 abc
T3 4.28+0.20 b 5.7240.29 b 7.28+0.28 ab
T4 4.64+0.11 a 6.10+0.46 a 7.43+£0.92 a

T2 e F & B L REES HRES TR
W E AW EMEEEM T AT AHE
CK2 & F¥cbRE %R, A KT
CK1. £ B2, T4 AL FE 1M Fr B0k 3 22.43
AR Em T, LR ELAENL S A
T3.T2 4 FE 43 5iA 3] 19.43.20.00 f, &5 2% & T8
B TS AE T BRI N T 0B T1 b3 5
WESANKARGENYLEEZER. 1.5
SEA AR EL , 24 MO8xZTC L ZTC ¥ 7 JAE bl
AREF A DLR Z R EEREK, IRmEKERK. EE
R A E

®3 TRMARKENEREEM A BEF
Table 3 Effects of different rootstocks grafting on the leaf

number of watermelon main vine

Ab i 1 THIEAL R RN
Treatment Sprout stage Flowering stage Expanding stage
CKl1 4.71+£0.49 b 12.86+£0.38 b 17.43£1.27 ¢
CK2 3.86+0.38 ¢ 10.57+0.53 ¢ 16.71+0.95 ¢
T1 4.294+0.49 be 10.29£1.38 ¢ 17.14£1.57 ¢
T2 5.86+0.90 a 14.14£1.21 a 20.00+0.82 b
T3 5.71£0.49 a 13.2940.95 ab 19.43+0.79 b
T4 6.00+0.82 a 14.29+0.49 a 22.43+1.51a
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Fig. 3 Effects of grafting with different rootstocks on the phenotype and profile of watermelon fruit
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Table 4 Effects of grafting with different rootstocks on
fruit morphology of watermelon

Rz Ps) PSIZ R
A S S o IR
Kb FE Fruit Fruit Index of .
L . Thickness of
Treatment longitudinal  transverse fruit .
. . fruit peel/cm
diameter/cm  diameter/cm  shape
CK1 12.74+0.35¢ 11.36+0.18 ¢ 1.13£0.02¢  0.67+0.10 ¢
CK2 13.29+0.43 ¢ 11.474£0.10c 1.18£0.03b  0.71£0.12 bc
T1 12.99+0.53 ¢ 11.0940.54c¢ 1.17£0.01 b  0.76+0.05 bc
T2 14.97+0.66 b 13.19+£0.50b 1.16+0.03 bc  0.79+0.04 ab
T3 15.49+0.56 b 13.49+0.47b 1.19+£0.05b  0.71£0.04 bc
T4 18.91+0.62a 15.14+0.43a 1.24+0.02a 0.87+0.11 a
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Fig. 4 Effects of different rootstocks grafting on single watermelon mass and yield
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Table 5 Effects of different rootstocks grafting on soluble

solids content of watermelon fruit %

w(rLa] wOLFS VA ik
hb ¥ TPEE TR PEETEYD Difference of
Treatment  Center soluble Edge soluble center

solids content solids content and edge
CK1 9.21+£0.79 b 7.44+0.76 b 1.77+£1.10 b
CK2 9.50+0.54 ab 7.36+£0.42 b 2.14+0.69 a
Tl 9.63+0.38 ab 8.23+0.45 a 1.40+0.59 ¢
T2 9.13£0.26 b 7.16+0.10 b 1.97+0.28 b
T3 9.96+0.55 a 7.43+£0.30 b 2.534+0.63 a
T4 9.14+0.66 b 7.24+0.36 b 1.90+0.75 b

75 1 CK2 B O R PR E & &N 9.50%, 5
HoAh g e b PR3 O 25 2 S . I AT R [ T
QE%FE’J% T1 Ab¥E, iE 5] 8.23%, & & = T HiAh
AR EE Hofh A5 AL BE A E B S ZE R . AE R IAE AR
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T 38.14% 5 H VR T1 AbEL, W M AR S R
5993mg-g', 5 T3 B LR 2R, BB T34
T E AL 30.08% ; CK2 A I ME okl & | 57
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3.80 mg- 100 g, B IR T LA 1 B 2E I = 36.69%;
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AR FEIRE 3022%; BML RS RERILHAAN
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Fig. 5 Effects of different rootstocks grafting on watermelon fruit quality
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Table 6 Comprehensive ranking of membership functions for the effects of grafting on watermelon fruit quality with

different rootstocks

OMFEE AR TRER AR RN R  BAARSR TEEAAR  RESEE

43 : . . 4
Treatment Central soluble Total soluble Reducing Lycopene Soluble protein Membership Rank
solids content sugar content sugar content  content content function value
CK1 0.10 0.00 1.00 0.45 1.00 2.56 2
CK2 0.45 0.13 0.38 0.00 0.10 1.06 6
T1 0.60 0.79 0.14 0.56 0.00 2.09 4
T2 0.00 0.69 0.13 0.84 0.53 2.19 3
T3 1.00 1.00 0.00 1.00 0.48 3.72 1
T4 0.02 0.38 0.09 0.90 0.50 1.89 5
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